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ABSTRACT 

All the known data on the Triassic ichthyofauna from south-east European 
Russia are summarized. The material studied comes from thirty-nine locali¬ 
ties from the Lower and Middle Triassic reference and stratotype sections of 
the South Cis-Urals and northern Cis-Caspian regions. Data on terresrrial 
vertebrates, ostracodes, and charae are used as well as paleomagnetic sam¬ 
pling results. A certain stratigraphic importance of the Triassic gnathorhiza 
and ceratods is demonstrated relative to lungfish, the one ol hybodontids 
relative to squaliforms and the one of sauricluhiids among actinopierygians. 
Two super-ichihybcomplexcs were revealed within the Triassic sections 
according to dipnoan distributions: those of gnathorhiza and ceratods. Their 
change in the region occurs in the middle of the Olenekian age and is asso¬ 
ciated with the rather short Akhtuba time in the Cis-Caspian and with the 
synchronous Fyodurovka time ill the South Cis-Urals. Considering (lie data 
on other fish groups, three independent ichthyocornplexes are recognized in 
the Triassic ichthyofauna: die Vetlugian and Yarenian ones in the Early 
Triassic and another one in the Middle Triassic. The Yarenian ichthyocom- 
plex comprises two clearly manifested groups of different ages (the Akhrttba 
and Bogdo ones in the Cis-Caspian and the Fyodoruvka and Gamskava ones 
in the South Cis-Urals). Tile Middle Triassic ichrhyocomplex comprises the 
Donguz and Rukohaj fish groups. The regularities revealed in fish-taxa 
changes with time, are traced within the sections across the adjacent territo¬ 
ries from the Cis-Urals to the Cis-Caspiaai. The Lower Triassic Akhtuba 
suite from the Cis-Caspian Bogdo section was correlated by fish with the 
lowermost part of the Petropavlovka suite, and the overlying Bogdo suite 
with rhe resi of ihe Petropavlovka section front the Orenburg region. The 
Middle Triassic Donguz and Bukobaj suites from the Cis-Urals are srrattgra- 
phically analogous to the Elton and Inder suites from the Middle Triassic 
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section in (lie northern Cis-Oaspian. The succession revealed in the Triassic 
ichthyofauna development is maintained all over the territory of F.uropean 
Russia. It is traced in the adjacent regions and may serve as the basis fot stra¬ 
tigraphic divisions and interregional correlations of difFerent-facies marine 
and non-marine sections of the Triassic. 


MOTS CLES 

Ichthyofaune, 
T rias, 

nord Cis Caspienne, 
sud Cis Oural. 


RfiSUMfi 

Toutes Ies donnees connues sur Lichthyofaune triasique du SE de la Russie 
europeenne sent compilees. Le materiel etudie provient de trente-neuf locali¬ 
ties des coupes de references et stratotypiques du Trias inferieur et moyen du 
sud du Cis-Oural er du nord de la Cis-Caspienne. Les donnees sur les verte- 
bres terrestreSj les ostracodes. les tharacces sont urilisecs aussi bien que les 
resultats palcoinagnetiques. Deux supet-ichthyocomplexes sont mis en evi¬ 
dence dans les coupes du Trias. Leur changement dans la region se produit 
au milieu de I’Olenekien, il est rattache a 1'intervalle coutt de Akhtuba dans 
la region de la Cis-Caspicnnc cr a I’inrervalle synchrone de l vodorovska dans 
la region du Sud du Cis-Oural. Considetam les donnees des autres groupes 
de poissons, trois ichlhyocomplcxes independants sont reconnus dans le 
Trias. Le Vetlugian et le Yarn men dans le Trias inftlrieut et un autre dans Ie 
Trias moyen. l.'ichthyocomplexe Yarenien comprend deux groupes d’.tgc dif- 
ferents (I’Akhcuba et le Bogdo dans la Cis-Caspicnnc et le Fyodorovka et le 
Gamskaya dans le sud du Cis-Oural). I ’ichthyoeoinplexv du Trias moyen 
comptend les gcoupes de poissons de Donguz et de Bukobaj. Les change- 
ments dans le temps de l;l faune de poissons sont reportes sur les coupes a 
travers les rerritoires depuis le Cis-Oural jusqu'a la Cts-Caspienne. La suite 
d’Akhruha, du Trias inferieur, de la coupe dc Bogdo (Cis-Caspienne) est cor- 
relee par les poissons avec la partie basale de la suite de Petrovpavlovka, et la 
suite de Bogdo sus-jncence avec le reste dc la suite de Petrovpavlovka dans la 
region d'Orenbourg. Les suites dtr Tfias moyen de Donguz. et Bukohaj 
(Cis-Oural) sont stratigraphiquement analogues aux suites dc Elton ct Inder 
de la coupe du Trias moyen du nord de la Cis-Caspienne. La succession dans 
le developpement des ichthyofaunes du Trias est uric constante sur tout Ie 
territoire de la Russie europeenne, elle est tracee pour les territoires adjacenis 
et peut servir de base pour des divisions siratigraphiques ec des correlations 
interregionales des difterents facies marins et continentaux du T rias. 


INTRODUCTION 

In the territory of European Russia, the Triassic 
deposits are developed in two disconnected 
extensive fields: the southern and northern ones. 
The present paper considers the ichthyofauna 
only front the southern Triassic field, embracing 
the territories of the northern Cis-Caspian (die 
Peri-Caspian Depression), the south of the Cis- 
Ural Marginal Deflection, the southern slope of 
the Volga-Ural Antidi.se (Obshchy Syrt) and, 
partially, the zone of the Don-Medveditsa dislo¬ 


cations. The Triassic accumulation, as well as the 
aquatic paleobiota development in these regions, 
were directly or indirectly controlled by the 
Tethys paleo-ocean regime. The first paleontolo¬ 
gically characterized Triassic deposits in Russia 
were established within the southern Triassic 
field, in the Rolshoye Bogdo Mountain, near the 
lake of Baskunchak in the northern Cis-Caspian. 
In the middle of the eighteenth century, Pallas 
(1788) discovered ammonites in the Bogdo 
limestones; later on, those were described by 
Bukh (1885) as Ammonites bogdoanus Buch. 
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While making a layer-by-layer description of the 
same section, Auerbakh (1871) found some 
remains of Jabyrituhodont} Mastodonsaurus (?) 
sp., and fish, Hybodus plica t Hi $ Agassiz, Acrodus 
dunkeri Auerbach, Sphaemdus minimus Agassiz, 
Saurichthys sp. Those fauna-bearing layers are 
comparable with the Middle Triassic 
Muschelkalk from Germany. It was only when 


Mojsisovich (1882) found ceratites in the ammo¬ 
nite fauna of Bolshoye Bogdo, late in the nine¬ 
teen th century, that the section could be 
compared to the Campilian layers of the Alpine 
Lower Triassic. Later on, Khabakov (1932) des¬ 
cribed two lungfish tooth plates from the Bogdo 
limestones: Ceratodus ex gr. kaupi Agassiz, and 
C. facetidens Chabakov. It is worth mentioning 



Fig. 1. — Principal Ichthyofauna localities In the northern Cis-Caspian and southern Cis-Ural regions, main sections: 1. The Don 
Bend; 2 , Gmelinka. wall 5041-c (1521-1526 m int,); 3 , Yuzhno-Yershovskaya. well t (931-934 m int.); 4 , Bolshoj Bogdo Mountan: 5 , 
Novokazanka, well k-6 (424.5-427 m Int.), B, Zhundykuduk. well 46 (depth 440 m); 7 . Zhundykuduk, well 22 (487-491 m Int ); 8 , 
Barkhanny, well k-4 (358-365.5 m Int.); 9 , Azi-Molla-1 ,- 2 ; 10 , Kok-Tau; 11 . Kara-Bala-Kantemir; 12 , Mechet, 13 , Markovka; 14 ,' 
Mirolyubovka; 15 , Rossypnoye. 16 , Nizhneozyarnoye; 17 , Chyomaya-1 18 , Donguz-1, -2, -12; 19 , Berdyanka-2, -3: 20 , Bukobaj-5; 
21 , Karagachka: 22 , Kzyl-Saj-2; 23 , Krasnogory-2; 24 , Bekhteyev Gully; 25 . Petropavlovka-1, - 2 ; 26 , Kaltayevo-2, - 3 ; 27 , Yaslav; 28 . 
Muraptalovo; 29 , Yamangulovo; 30 , Sankubaj, well G-1 (890,1-893.6 m int.); 31 , Rozhykha; 32 , Yelshanka-I; 33 , Dolgy Yar. 
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that the first of the two forms was first described 
from the German Muschelkalk, Subsequently, 
lungfish remains were found within the Triassic 
beds from the Middle Don (the Don Bend loca¬ 
lity), the South Cis-Urals (Donguz-1 and 
Kaltayevo-2 localities), and over vast areas of the 
northern Triassic field (Efremov & V’yushknv 
1955). 

lire authors began ro study fossil fish from the 
Triassic of Russia in the mid-sixties. An ample 
material from over 150 localities was collected, 
representing Early and Middle Triassic squali- 
forms, lilngfish and actinopterygii from Eastern 
Europe. The I ,ate Triassic fishes from the region 
are still unknown, There are over forty localities 
of the Triassic ichthyofauna in the south of the 
East European Platform and in the South Cis- 
Urals (Fig. 1), It was largely this material that 
provided die basis for revealing the stratigraphic 
importance of lungfish (Vorobyova &: Minikh 
1968; Minikh M„ G. 1969, 1977), squaliforms 
and actinopterygii remains (Minikh A. V. 1975, 
1985, 1992). Frequent joint finds of fish and 
tetrapod remains proved to he oi much use. The 
study of both (Ochev el at. 1979), combined 
with informations on other fossils and the data 
from lithologic (Tverdokhlebov 1966, 1970; 
Lipatova et al. 1965; Lipatova 1967, etc.) and 
palcomagnctic research (Molostovsky 1983), 
made it possible ro develop unified stratigraphic 
division schemes tor the Triassic of European 
Russia (Anonymous 1982). 

STRATIGRAPHIC ICHTHYOCOMPLEXES 

Notwithstanding considerable taxonomic diversi¬ 
ty of cerrain Triassic fish groups, a number of 
regularities ate observed in their evolution, which 
may be used for stratigraphic purposes. 
Dipnoans served as the basis for recognition of 
two major stages, or supeiichthyocomplcxes, 
changes in the Triassic from the East European 
Platform and the Ci.s-Ural deflection: the gna- 
thnrhizian and ceratodian ones. The first one has 
a worlwide distribution from the Late 
Carboniferous to the Early Triassic. The second 
one appears in the Early Triassic and exists up to 
now. It is in the Lower Triassic that their change 


occur, which is clearly demonstrated hy our 
materials. At the boundary of the Vcllugian and 
Yarenian, in the Olenekian age, everywhere over 
the Russian Plate, ccratods appear in the dipnoan 
fauna, with guathnrhiza still existing. They 
co-exist during the rather short Pyodorovka time, 
after which the gnachorhiza vanish. This pheno¬ 
menon is clearly evident in the Cis-Caspian, 
within the Bolshoye Bogdo section, as well as in 
a number of localities from the Moscow and 
Mezen syneclises. The revealed changes in fossil- 
fish compositions with time ixt this region were 
used lor distinguishing the ichthvocomplcxes 
there; two in the Lower (the Vctlugian and 
Yarenian) and one in Lhc Middle Triassic. 

1. The Vetlugian ichthyocnmplcx is represented 
by gnatborhiza - Gnat borbi 2 .it triassica triassica 
Mtnich, Gn. Iozovskii Minich, and byboduscs - 
Hybodus spdsskiensis A. Minich. The dominant 
form here is Gn. triassica triassica Minich, which 
does not occut in any younger deposits. This 
icbthyocomplex is more complete in the nor¬ 
thern Triassic field; a number of stratigraphic 
groups are recognized within it; 

2. The Yarenian icbthyocomplex is subdivided 
into two groups: the early, the Akhtuba one 
(with dipnoans: Gnulhorhizn bogdensis Minich, 
Gn. utsebevi Minich, Gn. triassica basknnehakensis 
Minich, Ceratodus mnllicristatus Vorobyova, 
G. jechiirtieusis Minich, C. gracilis Vorobyova; 
and squaliforms: Hybodusspasskiensir A. Minich, 
Hybodus maxi mi A. Minich) and the later, the 
Bogdo one (with cent tods: Ceratodus rectii ristatiis 
Vorobyva, C donensis Vorobyva et Minich, 
C. midticristatus Vorobyva, C. midticristatus lipo- 
vensis Minich, C. jecharricusis Minich, C. kaupi 
Agassiz. C. facetidens Chabakov; squaliforms: 
Hybodus maxinn A. Minich, //, pliratilis Agassiz, 
Acrodus dunkeri Auerbach, f.iswdus angulatus 
Stensio; and actinopterygii: Sphaerndus minimus 
Agassiz, Colobodus variits Giebel). 

3. The Middle Triassic ichthyocomplex is also 
subdivided into rwo groups of various ages. In 
the earlier group, the Donguz one, fishes are 
represented by Ceratodus gracilis Vorobyva, 
C. bucobaensis Minich, C. orenburgensis Minich, 
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C. recticrhlatus Vorobyva, Q. donensis Vorobyva 
et Minicb, C. jecbartiensis MinicJi, Saurichthys 
dongusensis A. Minich, Hybodits otschevi 
A. Minich, Hybadns kardgatsbkdemu A. Minich. 
Cemtodus recticrhlatus Vorobyva, Hybodus otsche- 
vi A. Minich and Saurichthys dongusensis 
A. Minich arc characteristic of the considered 
group. In the younger, tire Bukobaj group, fishes 
are represented by Ceratodus bucobdensh Minich, 
C. gracilis Vorobyva, C. orenburgensis Minich, 
Saurichthys nltimns A. Minich, Ifyboduskard 
gntshkaensis A, Minich, Ceratodus bucobaensis 
Minich and Saurichthys ultimas A. Minich. 
General information on all the known ichthyo¬ 
fauna localities, within the southern Triassic 
field, is presented below and its correlative possi¬ 
bilities are revealed. 


REVIEW AND CORRELATION 
OF ICHTHYOFAUNAL LOCALITIES 

The Veti.ugian iciitiiyocompi.ex 
Within the Vetlugian Series of the lower Triassic 
from the South Cis-Utals' and the adjacent from 
the west regions of Obshchy Syrt, fish remains 
were encountered in several bone-bearing sites. 
The most ancient of those is Yelshanka-I, a loca¬ 
lity 9 km to the South of the town of Buzuluk in 
Orenburg region. Tooth plate remains belonging 
to Gnathorhiza lozouskii Minich, typical of the 
Vetlugian ichthyocomplex, were found there in 
an interlayer of red brown aleurolites within a 
sand sequence of the Kopanskaya suite. The 
soundness of this gnathorhiza being assigned to 
the Kopan level is confirmed by the discoveries 
of Tupilakosaunts sp. vertebra, typicilly represen¬ 
tative of the tupilakosaur group of the vetluga- 
saur terrestrial vertebrate fauna fOchev 1992), 
Another locality, Nizhneozyornoye, is situated in 
the left wall of a gully, Falling into the Ural River 
near Nizhneozyornoye village, Krasnpkholmsk 
district, Orenburg region. The Early Triassic 
hybodont shark remains, Hyhodus spasskiensis 
A. Minich, were found there in an abandoned- 
channel suite, represented by a sequence of 
brown cross-bcdded sands with clay and sandsto¬ 
ne interlayers with apparent thickness up to 5 m. 
Chyornaya-I locality is associated with the upper 


part of the Vetlugian series, the Kzylsaj suite; it is 
simated along the right bank of the Chyornaya 
River. 5 km to the south of Krasny Kholm villa¬ 
ge, Orenburg region. A typical Eatly Triassic 
gnathorhiza form, Gnathorhiza otschevi Minich, 
Was found there in red-brown sands (10 m). 
There is another known locality, the one of 
Mutaptalovo-I, on the right bank of the Bolshov 
Ynslvatyr River near Muraptalovo village, 
Kyurga/.y district in the south of Bashkiria, The 
section is represented by a sequence of red brown 
cross-bedded sandstones (over 25 m). In one of 
the lenticular interlayers was found a fin spine of 
a squaliforni, Hybodus spasskiensis A. Minich, 
typical of the Early Triassic deposits. Hybodits 
spasskiensis A. Minich fin spines were also 
encountered higher in the section, near Yakutovo 
village, in similar sandstones containing remains 
of the Vetlugian tetrapod fauna {Wetlugasauria 
sp., Bcnthofuchui hashkiriats Otcbcv). Two other 
bone bearing sites from the Kzylsaj suite of the 
Vetlugian series, containing a tjpical Vetlugian 
ichthyocomplex, are known from Buzuluk dis¬ 
trict, Orenburg region. One of them is Dolgiy 
Yar locality in the same-named gully falling into 
the Pogromnava River (the Samara left tributa¬ 
ry), from the left 2.3 km north-west of 
Logachyovka village. Several well-preserved lung- 
fish tooth plates were found in an interlayer of 
brown clayey aleurolites within a sequence of 
cross-bedded sandstones. They belonged to 
Gnathorhiza triasstca bereznikiensis Minich, typi¬ 
cal of the uppermost layers of die Vetlugian series 
of the more northerly regions ot the East 
European Platform, The second site, Rozhikha 
locality, is situated in the mouth of Rozhikha 
Gully, falling into the Grachyovka River (the 
Buzuluk left tributary) 1,4 km north of 
Grachyovka village, Buzuluk district. In the simi¬ 
lar rocks of the Kzylsaj suite there,-a large loodi 
plate of Gnathorhiza otschevi Minich was found, 
typically representative of rhe Vetlugian ichthyo¬ 
complex. The Vetlugian level of the Triassic sec- 
rion from the Peri-Caspian Depression is 
penetrated by a substantial number of wells, hut 
with incomplete core selecrion, lung fish remains 
(Gnathorhiza triassica triassica Minich) were 
found only in well No. G-l (Sankubaj), within 
the 890.1-893.6 m depth interval. These dip- 


GEODIVERSITAS - 1997 • 19(2) 


283 



Minikh M. G. & Minikh A. V. 


noan forms arc extremely common in Vetlugian 
deposits, included the area of the northern 
Triassic field, and may serve as good correlatives 
of the host beds. 

The Yarenian iciithyocompllx 
Formations of the Yarenian age are widely distri¬ 
buted over the considered regions of the South 
Cis-Urals and northern Cis-Caspian. Bone 
remains of terrestrial vertebrates and fishes occur 
there rather frequently. Taken together, they 
constitute the basis for determination of the rela¬ 
tive geologic ages of the deposits. Within the 
Peri-Caspian Depression, the Yarenian ichthyo- 
complex was studied in the Triassic section from 
the Bolshoye Bogdo Mountain, on the south¬ 
western bank of Baskunchak brine lake (Minikh 
1972, 1977). Diverse fish remains from both 
groups of the Yarenian icbthyocomplex were 
found there at various levels, in the AkliLtiba and 
Bogdo suires (Fig- 2). Numerous, gnarhorhiza 
and cerarod remains were found in the red-bed 
clayey aleiirolitcs of the Aldnuha suite (bone-bea¬ 
ring site A): Gnathorhizu triassica baskunchakensis 
Minich, Gn. b ogdens is Minich. Gn. atscheui 
Minich, Gn. sp., Ceratodus multicristatus multi- 
cristalus Vorobyova. Combinations of gnathorhi- 
za and cerarod remains within the Lower Triassic 
sections are characteristic of the Akhruba group 
from the Yarenian ichihyocomplex of the 
Cis-Caspian. Saurichthian remains (Sauticbthys 
sp.) occur within the Akhruba suite from 
Bolshoye Bogdo alongside with dipnoans. A 
typical lorm of the Akhtuba group, Gnathorhizu 
triassica baskunchakensis Minich, was also 
encountered at the depth of 553 m in a core 
from K-6 well (Barkhannaya), drilled berween 
the Ural and rhe Volga. This part of the Triassic 
section was assigned to the upper hall of the 
Olenekian srage, according to the ostracode 
(Gerdalia triassiana (Belousova), G. wetlugensis 
Belousova) and charofite ( Poro charts triassica 
(Saidakovsky), Auerbachichara achtubensis 
Kisilevskv) complexes. The lungfish from this 
section indicates an Akhiubian age of deposition. 
In the South Cis-Urals, the early Yarenian 
(Fyodorovka) group of the Lower Triassic ich¬ 
thyofauna is only represented in Kyzyl-Say-2 
locality (Garyainov & Ochev 1962). In the 


Burtya River basin (a left tributary of the Ural) 
near Andreycvka village (Burtinskij district, 
Orenburg region), in the sand-conglomerate 
sequence of the Perropavlov-skaya suite, repre¬ 
sentatives Gnathorhizu and Ceratodus occur, cha¬ 
racteristic of Lhe early Yarenian group 
(Gnathorhisa triassica baskunchakensis Minich 
and Ceratodus multicristatus multicristatus 
Vorobyova). In the suite section they arc associa¬ 
ted with hybodont sharks remains, Hybodus 
spasskiensis A. Minich. Thus, the presence of 
Gnathorizds and Ocratodids in the Lower 
Triassicsections makes it possible to correlate the 
Akhttiba suite of the Peri-Caspian Depression 
with rhe lowermost part of rhe Petropavlovka 
suite ol the South Cis-LJr.ils in the relerence sec¬ 
tion along the Kyzyl-Say Gully. Fwo explanations 
may be olfered for the lack of representativeness 
of this fish-group in the suite stratotype section 
near Petropavlovka village. The first one .seems to 
be optimistic: the discoveries are waiting ahead. 
The second one runs as follows: either this part 
of the sccrion is absent (torn the stratotype or the 
conditions for fish burial were unlavourable near 
Perropavlovka at that time. 

The late Yarenian (Ganiskaya) group of the Early 
Triassic ichthyofauna is* reasonably completely 
represented in the Sourh Cis-Urals and in the 
adjacent western region of rhe East European 
Platform. First of all, let us mention the availabi¬ 
lity of a purely cerarod dipnoan association in 
the Petropavlovka suite strarocype (Tverdo- 
khlebuv 1967a) This is situated on the bank of 
the Sakniara (Fig. 1), in the vicinity of 
Petropavlovka village, Sakmara district, 
Orenburg region. It is mainly built (Fig. 2) of 
greyish brown sandstones with aleurolite and 
clay interlayers of a total thickness up to 250 m. 
Dipnoan remains ( Ceratodus multicristatus■ lipo- 
vensis Minich and C jechartiemis Minich) were 
found there at various levels (Petropavlovka-1 
anti -2 localities). These fish widely occur in rhe 
late Yarenian deposits of the Fast European 
Platform. Ceratodus multicristatus lipovensis 
Minich tooth plates were also encountered 
(Fig. 3) in rhe Petropavlovka suite-developed 
along the Donguz River (Donguz-9 locality) near 
Meschetyakovka village, Sol-Iletsk district, 
Orenburg region, in Bekhteyev Gully within the 
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Fig. 2. — Correlation of the Triassic sections from the northern Cis-Caspian and southern Cis-Urals regions according to ichthyofauna. 
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Ural-Sakmara watershed, and in the vicinity of 
Yazlav Farm, Kyurgazy district, Bashkiria. There 
is a major Triassic vertebrates locality, 
Rossypnove, to the west of the Cis-Ural deflec¬ 
tion, in the territory of Obshchiy Syrt (Efremov 
& V’yushkov 1955). It is located in the right 
slope of Mayachnaya Gully, opened from the 
right into the Ural valley 1.0 km to the north¬ 
east of Rossypnoye village, llekskij district, 
Orenburg region. Cera tod tooth plates Ceratodus 
recticristalus Minich (rig. 3) occur here alongside 
with parotosuchian failna tetrapod remains, in 
red clays. 

An even richer locality of Early Triassic verte¬ 
brates, the Don Bend (Rykov & Othev 1966), is 
known from the south-eastern slope of the 
Voronezh antccline dislocations. It is situated 
(Fig. 1) in a large bend of the Don, north of 
Sirotininskaya village, in Lipovskij Gully (a Don 
right tributary). Diverse fish remains' occur there 
in the upper, .sand-c.onglomerare portion of rhe 
Lipovskaya suite, together with the parotosu- 
chian tetrapod fauna remains. Among fish, dip- 
noans are found there; Ceratodus mulicristatns 
lipovensis Minich, C, jeehartiemis Minich and 
C. donensfs Vorobyova et Minich; sharks Hybodus 
maximi A. Minich, I.issodus Jugulatns Stensio, 
actinopterygii Sauriehtbys sp., and other, forms of 
squaliform and acti nopterygia n fish that are not 
decribed yet. On the whole, according to the 
composition ol fossils encountered there, the 
Don Bend locality belongs to rhe Late Ynrenian 
(Lipovskaya) group of the Early Triassic ichthyo¬ 
fauna, and may he correlated by fish with most 
of the Petropavlovka suite Irom Obshchiy Syrt 
and from the Cis-Ural Deflection; through these, 
it may also be correlated with the Gamskaya 
suite from Salonovsky Deflection ol Mezen syne¬ 
clise. It is interesting to compare Ceratodus 
donensis Vorobyova et Minich, very common in 
the Lipovskaya suite and described by the Don 
Bend material, with the Triassic ceratodes known 
from all over the world. Among rhe European 
forms, C. priseus Fraas Irom the Lower Triassic of 
Schwarzwald (medium mottled sandstones) 
seems to be the most similar one. This allows us 
to correlate, in a first approximation, the Lower 
Triassic dipnoan bearing beds from the East 
European and West European Platforms. 


Within the Peri-Caspian Depression, the Late 
Yarenian (Bogdo) group of the Early Triassic ich¬ 
thyofauna is most clearly seen in the Bogdo suite 
section (Pig. 2), from the Bolshoye Bogdo 
Mountain (bone-bearing site B). Fish remains are 
represented there by dipnoans {Ceratodus multi- 
crist til us lipovensis Minich, Ceratodus facetidens 
Chabakov and Ceratodus ex. gr. kattpi Agassiz) 
and sCjUaliforms {Hybodus plkatilis Agassiz and 
Acrodtts dunkeri Auerbach). Actinopterygii are 
represented by pcrleidids (Colobodits varitis Giebel 
and Spbaerodits minimus Agassiz) and saurichriids 
(Sauriehtbys apiullis Agassiz and Sauriehtbys sp,). 
Evolutionary levels identities, and similarities in 
a number of luhgfish, squaliformS and actinopte- 
rygians from the single late Yarenian group ol the 
Early Triassic ichthyofauna within the 
Cis-Caspian Bogdo section and those from the 
Triassic section of the Don Bend (Ceratodus 
muitiemtatus lipovensis Minich, Ussodus sp. and 
Sauriehtbys sp.), make ir possible to correlate 
with certainty the Bogdo suite with the 
Lipovskaya suite of the Middle Don, the 
Petropavlovka suite of the south-eastern slope of 
the Volga-Ural antccline and the south of the 
Cis-Ural deflection. The presence in the Bogdo 
gtotip of ceratods, Ceratodus kaupi Agassiz, very 
common in the Middle Triassic Muschelkalk of 
the German basin implies, in irs turn, probable 
palengcographic and ichthyofaunal connections 
between the Bogdo and German marine sedi¬ 
mentation basins towards the end of the Early 
Triassic. Such a connection between the 
Peri-Caspian and North German Depressions 
might he accomplished through the Cis- 
Caueasian marginal deflection, rhe system of the 
Dnieper-Doneis depressions, Pripyai Deflection 
and Polish-Lithuanian syncline. At the end of the 
Early Triassic, a lot ol interconnected freshened 
semi-marine basins existed all over that region, 
which might provide the exchange of brackish 
faunas. 

Thu Middi.Ii. Triassic ichthyocomh.i.x 
In the territory of European Russia, the Middle 
Triassic ichthyofauna was first discovered and 
described from the South Cis-Urals (Vorobyova 
& Minikh 1968). It comes from the Donguz and 
Bukobaj suites (Tverdokhlebov 1967b) and is 


286 


GEODIVERSITAS • 1997 • 19(2) 


GEODIVERSITAS • 1997 ■ 19(2) 287 



Fig. 3. — Ichthyofauna distribution within the sections of the Triassic from the southern Cis-Urals regions. 
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known from the faunas of a number of localities, 
where it is often encountered together with the 
remains of eriosuchian and mastodonsaurian ter¬ 
restrial vertebrate faunas (Ochev 1992). The 
principal localities of the Middle Triassic ich¬ 
thyofauna are associated with type and relerence 
sections ol both suites. The Donguz suite strato- 
ty r pc is located along the Donguz River (left tri¬ 
butary o( the Ural) near Perovka village, 
Sol-Ilctsk district, Orenburg region, The section 
is generally composed of variegated aleuro-clayey 
and arenaceous rocks up to 150 m thick. In the 
middle part ol the suire, in the conglomerate-likc 
interlayers among variegated aleurolit es and clays 
of the Donguz-I locality (figs 1-3), lung fish 
tooth plates were discovered [Ceratorius gracilis 
Vorobyova, C. recticriil at us Vorobyova, C. nren- 
bnrgensis tMinich and C, jeehartiensis Minicli). 
The latter forms, although quite common in the 
upper layers ol the Lower Triassic, arc rather rare 
in the Middle Triassic. About 75 m higher in the 
section of the Donguz suite, in the Donguz-12 
locality' in a lens ol unsorted sandy-aleurite rocks 
together with bones of tetrapod eriosuchian 
fauna and tooth plates of ceratods (Ccratodus 
gracilis Vorobyova, C. rectiCristatus Vorobyova, 
C. oreuburgensis Minich and C. bttcu-baensii 
Minich), sonic other fossils were found: hybo- 
dontid fin and head spines (Hybodns oiscbevi 
A. Minich), teeth of Ussodns angulatus Stelisio, 
teeth of new squaliform genera and species (their 
descriptions are being prepared lor publication) 
and actitiopterygian jaws (Sauvkbtbys dungnsensis 
A. Minich). Almost the same set ol taxa occurs 
among the lungfish arid squaliform remains, 
from a number of other vertebrate localities, at 
various levels of die Donguz suite of the South 
Cis-Urals. These arc Berdyanka-2, Betdyanka-3, 
Karagachka, Kaltayevo-2 localities (Figs 1-3). Tin 
pines of yet another Hybodns species were found 
in the latter two ones: Hybodns karagatshkaensis 
A. Minich, typical of the whole of the Middle 
Triassic ichthyoconiplex. 

Thus, the Donguz group of the Middle Triassic 
ichthyofauna clearly stands apart from the above 
considered Early Triassic ones, because of the 
new dtpnoan species appearing within the sec¬ 
tions (Ccratodus gracilis Vorobyova, C. bucobaen- 
sis Minich), new squaliforms (Hybodns 


baragaisbkaensis A. Minich, //, otchevi 
A, Minich) and actinopferygians (Sauricbtbys 
dongusemis A. Minich). All these forms may be 
regarded as typical of the Middle Triassic ich- 
rhyocomplex on the whole. The combination of 
rbese forms with those known from the Early 
Triassic deposits {Cera tod us recticristatus 
Vorobyova and C. jeehartiensis Minich) makes it 
possible to separate the Donguz group both from 
die earlier and from the younger groups of the 
Triassic ichthyofauna. 

Along with fish remains in the Donguz suite of 
the South Cis-Urals, the remains of eriosuchian 
Turn a terrestrial vertebrates occur, which correla¬ 
te with the Ladinian tetrapod association from 
the uppermost Muschclkalk and lower Keupcr of 
Germany', according to common plagiosaur 
genera (PLigipstennnn and P/agioscntuut). 

The Donguz suite correlates with the Elton suite 
established in the northern Cis-Caspian, accor¬ 
ding to the ichthyofauna. The section of the 
Middle Triassic and its ichthyofauna were stu¬ 
died there (Fig. 4) from the cores- of several refe¬ 
rence and parametric wells and from the natural 
outcrops on the north-eastern shore of Inder 
Lake. The lake is situated in the left-bank region 
of the Ural, South-east of lnderborsky settlement, 
Gurjev region, Kazakhstan. A rather complete 
section of the Triassic, typical of the central parts 
of the Peti-Caspian Depression, is known there 
on the slopes of the Kok-Tuu Range and along 
the lake shores. The Early Triassic Cis-Caspian 
series ate represented in the Inder section by the 
basal red-bed clayey sequence (over 200 m). The 
Middle Triassic is represented by the Elton (a 
red-bed arenaceous-conglomerate sequence, up 
to 110 m and an arenaceous-clayey one up to 
60 in) and Inder suites (grey-coloured limcstone- 
clay'ey sequences about 250 in), The Late Triassic 
variegated sandstone sequence lies above them 
(up to 100 m), the Masteksaj horizon 
(Anonymous 1982). 

The Lower/Middle Triassic boundary was 
previously drawn (Ochev & Snvigin 1974) 
within the Elton suite, between the basal sandy- 
conglomerate and the red-bed sandy-clayey 
sequences. Our point of view regarding this pro¬ 
blem was determined afrer the discovery ol typi¬ 
cal Middle Triassic ichthyofauna remains in the 
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Fig. 4. — Ichthyofauna distribution within the sections of the Triassic from the northern Cis-Caspian region. 
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sand-conglometate sequence of the Elton suite. 
Lungfish tooth plates (Ceratodus gracilis 
Vorobyova) and undefinable rettapod bone frag¬ 
ments were found there in rhe Kok-Tau and 
Azi-MolIa-1 locations. This ceratod species is 
known as a component of the Middle Triassic 
(Donguz) ichthyocornplcx from the South 
Cis-Urals. In the northern Cis-Caspian, this spe¬ 
cies is also found in some cores from the wells 
penetrating the Middle Triassic sections (the age 
was determined from ostracodes and charo- 
phytes). These are the sections of the Yuzhno- 
Yershovskaya-1 well (931.0-934.0 m interval), 
Barkhanny K-5 well (379.0-385.9 in and 
385-9-392.9 rn intervals) and Zhundykuduk-46 
well (490 m depth). Besides ceratods, some sec¬ 
tions contain the remains of hybodont sharks 
typical of the Donguz fish-group (Hybodus 
utschevi A. Minich; Gmclinka 504 1-C well, 
1521-1526 m interval) and new species of the 
shark genus Lissodus (Batkhanny K-4 well; 
361.5-365.5 m interval). 

The presented data on ichthyofauna distribu¬ 
tions within the Middle Triassic deposits, 
confirm that Ceratodus gracilis Vorobyova 
belongs to the Middle Triassic ichthyofauna of 
the Donguz group; its taxonomic composition is 
rather stable within rhe whole of the southern 
field of the Triassic development in European 
Russia. On rhe basis of these lungfish discoveries, 
the age of the basal sandy-conglomerate sequence 
of the Elton suite, front the lnder Triassic sec¬ 
tion, may be defined as the Middle Triassic. 

The younger, Bukobaj group of rhe Middle 
Triassic ichthyofauna, front die South Cis-Urals, 
is known from the Stratotype section of the 
Bukobaj suite in Bukobaj-5 locality. It is situated 
in Bukobaj Gully falling in the Berdyanka river 
(left tributary of the Ural) from the right, up¬ 
stream Bclyaycvka village, Sol-Iletsk district, 
Orenburg region. Within the light-grey sands 
and sandstones of this area, lungfish tooth plates 
were discovered {Ceratodus gracilis Vorobyova 
and C, bucobaensis Minich), as well as the 
remains of saurichthiid Saurichthys ultimas 
A. Minich, typical of the Bukobai fish group. 
Some mastodotisaur recrapod fauna remains were 
also found there. The Bukobaj suite comprised 
also the deposits, outcropping along the right 


bank of the Bolshoj Yushatyr river near 
Starokaltayevo village (Efremov & V'yushkov 
1955). In the Kaltayevo-3 location there, within 
rhe grey sandstones, besides tetrapods 
Mastodnitsaurus torvus Konzhukova and others, 
squaliforms were found, Hybodus karagatshkaen- 
sis A. Minich, which occurs as early as at the 
Donguz level, and the latest of the sail rich thiids 
known from the region,. Saurichthys ultimas 
A. Minich, similar in their morphologic features 
to saurichthys from the Ladinian stage of Turkey 
(Minikh A, V. 1992). 

In rhe northern Cis-Caspian, the lnder suite is 
correlated to the Bukobaj suite from the South 
Cis-Urals by tetrapod anti fish faunas. A verte¬ 
brate locality', Kara-Bala-Kantemir, was discove¬ 
red in the suite stratotype in the vicinity of lnder 
Lake (Ochev &i Smagin 1974). This is situated 
on the north-eastern shore of lnder Lake on the 
hill top, 200 m to rhe south of Kara-Bala- 
Kantcmir graves (masars). There, in the greyish- 
green clays of the lnder suite, along with the 
bones of mastodonsanr fauna tetrapods, nstra- 
codcs and cliarae (Lipatova el at. 1969), the 
remains were found that are typically representa¬ 
tives of the Middle Triassic Bukobaj ichthyofau¬ 
nal group: ceratodontid tooth plates (Ceratodus 
orenburgensis Minich) and a cartilaginous ganoid 
{Saurichthys ultimas A. Minich). 


CONCLUSION 

The wide distribution of ichthyofaunas, similar 
in composition, in the south-east of the Russian 
Plate and in the northern Cis-Caspian, as well as 
rhe general succession in its change with time, 
indicate the unity of depositional basins in the 
Triassic, all over the considered territory. Such 
fishes as hvboduses, ceratods and saurichthii 
prove to be very cosmopolitan. They arc wides¬ 
pread and common in the Triassic deposits from 
practically all the continents of the globe 
(Minikh 1977; Minikh A. V. 1982). This may be 
used for solving the important problems of dis¬ 
tant inter-regional and intercontinental correla¬ 
tions of marine, semi-marine and continental 
Triassic deposits. 
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